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Questions  1 to  40,  inclusive,  have  a value  of  two  marks  each.  In  each  case  select  the 
BEST  of  the  four  answers  and  record  your  choice  on  the  separate  answer  sheet 
provided. 


EXAMPLE  ANSWERS 

The  compounds  found  in  A.  carbohydrates  B.  hydrocarbons 
gasoline  are  mainly  C.  esters  D.  ketones 


ANSWER  SHEET 
A B C D 


You  are  to  use  an  ORDINARY  HB  PENCIL  to  mark  your  answers  on  the  answer 
sheet.  Make  certain  your  answer  marks  are  heavy  and  black.  If  you  change  your  mind 
about  an  answer,  be  sure  to  erase  your  first  mark  completely.  There  should  be  only 
one  answer  marked  for  each  question.  Be  sure  there  are  no  stray  pencil  marks  on  your 
answer  sheet. 


In  the  compound  Mg3(P04)2  the 

1.  A. 

+ 5 

oxidation  number  of  P is 

B. 

+ 8 

C. 

-5 

D. 

-8 

A Mg++  ion  differs  from  a Mg  atom 

2.  A. 

has  a greater  nuclear  charge 

in  that  the  ion 

B. 

has  two  electrons  in  the  third  principle 
energy  level 

C. 

is  more  stable  than  the  atom 

D. 

has  a lower  ionization  potential 

A radioactive  particle  was  emitted 

3.  A. 

an  alpha  particle 

from  the  nucleus  of  a thorium  atom 

B. 

a beta  particle 

without  causing  any  change  in  mass 

C. 

a proton 

number.  The  particle  probably  was 

D. 

a neutron 

10  grams  CaC03  contain 

4.  A. 

0.12  grams  of  C 

B. 

1.8  x 1023  atoms  of  0 

C. 

0.01  gram-atoms  of  Ca 

D. 

7.2  x 1021  atoms  of  C 

Two  compounds  of  sulfur  and  oxygen 

5.  A. 

1.4  to  1.4 

which  best  illustrate  the  Law  of 

B. 

1.4  to  2.3 

Multiple  Proportions  are  those  in 

C. 

1.4  to  4.6 

which  the  weight  ratios  of  sulfur 
to  oxygen  are  1.4  to  2.1  and 

D. 

1.4  to  8.6 

Given  the  equation 

6.  A. 

1890  liters 

3N02(g)  + H20 > 2HNOs  + NO(g) 

B. 

470  liters 

the  volume  of  NOa  at  S.T.P.  required 

C. 

1410  liters 

to  produce  630  grams  of  NO  is 

D. 

47.0  liters 

FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 
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7.  S02  + Mn02 > Mn+2  + SOr2  (acid) 

The  oxidation  agent  is 


8.  The  rate  of  diffusion  of  CH4  compared 
with  the  rate  of  diffusion  of  SOa  is 


9.  The  kernel  of  an  atom  of  atomic 
number  31  has  a charge  of 


10.  Which  of  the  following  could  be 
classified  as  a weak  electrolyte 
in  water? 


11.  Which  of  the  following  substances 
would  NOT  be  soluble  in  octane? 


12.  How  many  milliliters  of  0.050  M 
phosphoric  acid  will  be  required 
for  reaction  with  50  milliliters 
of  0.500  M KOH  to  yield  KH2P04. 

13.  Silver  nitrate  has  a negative  heat 
of  solution.  When  the  solution  is 
formed  its  temperature  is  usually 
lower  than  that  of  its  surroundings. 
Which  of  the  following  statements 
concerning  the  solution  is  true? 


7. 

A. 

so2 

B. 

Mn02 

C. 

Mn+2 

D. 

so4-2 

8. 

A. 

5:1 

B. 

1:5 

C. 

V5  :1 

D. 

1:  V5 

9. 

A. 

+ 1 

B. 

+ 3 

C. 

+ 13 

D. 

+ 31 

10. 

A. 

sugar 

B. 

sodium  chloride 

C. 

sodium  hydroxide 

D. 

an  aqueous  solution  of  ammonium 
hydroxide 

11. 

A. 

ch4 

B. 

CBr4 

C. 

I2 

D. 

KBr 

12. 

A. 

500  ml. 

B. 

250  ml. 

C. 

166.7  ml. 

D. 

5.0  ml. 

13. 

A. 

The  dissolving  process  is  exothermic 

B. 

The  lattice  energy  is  greater  than 
the  hydration  energy 

C. 

As  the  temperature  decreases  more 
AgN03  dissolves 

D. 

The  hydration  energy  is  greater  than 
the  lattice  energy 

FOR  ROUGH  WORE 
(No  marks  given  for  work  in  this  space) 
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14.  How  much  water  should  be  added  to 
2.4  liters  of  a 15  M NH4OH  to  obtain 
a 3 M solution? 


15.  Some  elements  in  Group  IVA  form 
interlocked  covalent  structures, 
while  others  are  metallic.  Which 
of  these  would  have  the  highest 
melting  point? 

16.  Which  of  these  compounds  would  be 
most  reactive? 


17.  Which  pair  of  compounds  are  not 
isomers? 


18.  The  functional  group  which  is 
characteristic  of  a ketone  is 


19.  Which  of  the  following  is  a secondary 
amine? 


14.  A. 

12.0  liters 

B. 

9.6  liters 

C. 

5.0  liters 

D. 

2.4  liters 

15.  A. 

Ge 

B. 

Pb 

C. 

Si 

D. 

Sn 

16.  A. 

c3h8 

B. 

c4h6 

C. 

c5h12 

D. 

C6He 

17.  A. 

C2H5OH  and  CH3OCH3 

B. 

C2H5OC2H5  and  CH3(CH2)3OH 

C. 

NH2CH2CHO  and  CH3CONH2 

D. 

CH2CHC1  and  C1CH2CH3 

18.  A. 

xc  = 0 
/ 

B. 

- C = 0 
1 

H 

C. 

- C - 0 - 
0 

D. 

- C - O - H 

1! 

o 

19.  A. 

NH2(CH2)6NH2 

B. 

ch3nh2 

C. 

(CH3)2NH 

D. 

(CH3)3N 

FOR  ROUGH  WORK 
(No  marks  for  work  in  this  space) 
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20.  The  formula  for  glycine  is 


20.  A.  C3H5(OH)3 

B.  C2H4(OH)2 

C.  NH2CH2COOH 

D.  C3H5(N03)3 


Questions  21  through  23  refer  to  the 
following  principles: 

(1)  Le  Chatelier’s  Principle 

(2)  Pauli’s  Exclusion  Principle 

(3)  Heisenberg’s  Uncertainty 
Principle 

(4)  Avogadro’s  Principle 


For  each  of  the  following  questions, 
select  the  principle  most  closely 
related  to  the  information  in  the 
question. 


21.  The  two  electrons  of  highest  energy 
in  the  Ca°  atom  must  have  opposite 
spins 


21.  A.  1 

B.  2 

C.  3 

D.  4 


22.  3.2  liters  of  02  at  20°  C.  and  22.  A.  1 

1 atmosphere  weighs  the  same  as  B.  2 

1.6  liters  of  S02  at  20°  C.  and  C.  3 

1 atmosphere.  D.  4 

23.  Any  experiment  designed  to  measure  23.  A.  1 

the  momentum  and  location  of  an  B.  2 

electron  must  change  either  its  C.  3 

momentum  or  location.  D.  4 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[OVER] 


For  questions  24  through  26  select  the 
best  answer  from  the  given  atomic 
numbers. 
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24.  Which  element  has  only  two  “s”  and  24.  A. 

two  “p”  electrons  in  the  highest  B. 

principal  energy  level?  C. 

D. 

25.  Which  of  the  elements  listed  has  the  25.  A. 

highest  ionization  potential?  B. 

C. 

D. 

26.  Which  of  the  elements  listed  is  the  26.  A. 

best  reducing  agent?  B. 

C. 

D. 


Questions  27  through  29  refer  to  the 
list  of  units  that  occupy  the  lattice 
points  in  different  types  of  solids. 

(1)  molecules 

(2)  positive  and  negative  ions 

(3)  atoms 

(4)  positive  ions  in  electron  gas 

For  each  solid  listed  below  indicate  the 
unit  which  would  occupy  the  lattice 
points  in  its  crystal  lattice. 

27.  Potassium  nitrate,  KNOs  27.  A. 

B. 

C. 

D. 

28.  Carborundum,  SiC  28.  A. 

B. 

C. 

D. 

29.  Dry  ice,  COz  29.  A. 

B. 

C. 

D. 


16 

19 

28 

50 

16 

19 

28 

50 

16 

19 

28 

50 

1 

2 

3 

4 

1 

2 

3 

4 

1 

2 

3 

4 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 
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30. 


31. 


32. 


33. 


34. 


35. 


Below  are  listed  men  who  contributed 
theories  or  principles  concerning  the 
presently  accepted  model  of  the  atom. 

(1)  J.  J.  Thomson 

(2)  Lord  Rutherford 

(3)  Neils  Bohr 

(4)  W.  Pauli 

(5)  W.  Heisenberg 

In  questions  30  through  32  choose  the 
man  or  men  most  closely  associated 
with  the  principles  stated. 

1 and  2 

3 only 

4 only 

5 only 

1 only 
1 and  2 

3 only 

4 and  5 


The  energy  of  an  electron  in  an  atom 

30. 

A. 

is  restricted  to  having  only  certain 

B. 

values. 

C. 

D. 

Electrons  are  found  in  space  outside 

31. 

A. 

the  nucleus  of  the  atom  and  they  have 

B. 

a charge  to  mass  ratio  of 

C. 

D. 

-1.76  x 10»COUlOmbS 

gram 


No  two  electrons  in  a given  atom  can  32.  A.  1 and  5 

have  the  same  four  quantum  numbers.  B.  2 only 

C.  3 only 

D.  4 only 

Questions  33  through  35  refer  to  types 
of  bonds  which  may  occur  in 
compounds. 

(1)  ionic 

(2)  polar  covalent 

(3)  coordinate  covalent 

(4)  non-polar  covalent 


For  each  formula  given  identify  the 
type  or  types  of  bonds  which  would  be 
typical  of  it. 


F2,  fluorine  (gaseous)  33.  A.  1 and  4 

B.  2 only 

C.  3 and  4 

D.  4 only 

MgCl2,  magnesium  chloride  (solid)  34.  A.  1 only 

B.  2 and  3 

C.  3 only 

D.  4 only 


NH4C1,  ammonium  chloride  (solid)  35.  A.  1 only 

B.  1 and  2 

C.  1,  2 and  3 

D.  3 and  4 


[OVER] 
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Questions  36  through  39  refer  to  the 
following  half-reactions  and  their 
oxidation  potentials.  Consider  all 
solutions  in  the  cells  to  be  one  molal 
concentration  at  25°  C. 


Mn  Mn++  + 

2e- 

+ 1.18  V 

Cr  Cr+3  + 

3e- 

+ 0.74  V 

Fe  Fe+2  + 

2e- 

+ 0.44  V 

Cu  Cu+2  + 

2e- 

-0.34  V 

36.  If  a voltmeter  were  connected  between 
iron  and  copper  electrodes,  in  a 
galvanic  cell,  which  one  of  the  state- 
ments would  be  CORRECT? 


37.  The  highest  possible  voltmeter  read- 
ing available  by  connecting  the 
electrodes  in  pairs  is  obtained  by 
connecting  the  meter  between 

38.  If  the  voltmeter  is  connected  between 
the  Cr  and  Cu  electrodes  it  will  read 


39.  The  iron  and  copper  electrodes  are 
connected  and  the  current  is  allowed 
to  flow  until  the  mass  of  the  iron 
electrode  has  been  changed  by  2.79 
grams.  During  this  time  the  copper 
electrode  will  have 


36.  A. 

The  copper  electrode  begins  to 
decrease  in  mass 

B. 

Reduction  takes  place  at  the  anode 

C. 

Electrons  flow  from  the  iron 
through  the  wire  to  the  copper 

D. 

The  voltmeter  reads  0.10  volts 

37.  A. 

Mn  and  Cr 

B. 

Cr  and  Fe 

C. 

Mn  and  Fe 

D. 

Mn  and  Cu 

38.  A. 

0.00  V 

B. 

0.84  V 

C. 

1.08  V 

D. 

1.52  V 

39.  A. 

lost  2.46  grams 

B. 

gained  2.46  grams 

C. 

lost  3.20  grams 

D. 

gained  3.20  grams 

FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 
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40.  Given  the  normal  boiling  points  of  40. 
the  following  liquids: 

carbon  tetrachloride  CC14  76.8°  C. 
chloroform  CHC13  61.0°  C. 

water  H20  100.0°  C. 

benzene  C6H6  80.1°  C. 


A. 

CC14 

B. 

CHCL 

C. 

h2o 

D. 

c6h6 

The  compound  with  the  greatest  vapor 
pressure  at  40°  C.  is 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[OVER] 
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Do  Not 
Write  ] 
This  Sp 


Values 

9 41.  Explain  briefly  why  the  following  statements  are  true: 

(a)  A liquid,  above  room  temperature,  when  placed  in  an  open  Dewar  flask  will  eventu- 
ally remain  at  a constant  temperature  lower  than  the  original  temperature. 


(b)  The  term  “molecule”  is  not  acceptable  when  speaking  of  ionic,  metallic  or 
covalent  solids. 


(c)  Diamond  is  characterized  by  a high  melting  point  and  non-conductivity. 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


Values 

8 42.  Write  the  electron-dot  formula  for  the  following: 

(a)  NH3  (b)  H202 


11 


Do  Not 
Write  In 
This  Space 


(c)  OF2 


(d)  S2= 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[OVER] 
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Values 

2 43.  How  do  tetrahedral  orbitals  help  explain  the  bond  angle  of  104.5°  in  the  water  molecule? 


FOB  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


Do  No 
Write 
This  S] 


Do  Not 
Write  In 
This  Space 
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Values 

3 44.  (a)  In  period  two  the  first  ionization  potential  of  the  elements  increases  steadily  from 

Li  to  F with  two  exceptions.  Be  and  N have  slightly  higher  ionization  potentials 
than  expected.  Explain. 


3 (b)  At  room  temperature  the  amount  of  sucrose,  Ci2H220u  that  can  be  dissolved  is 

1,311  grams  per  liter  of  solution,  while  the  amount  of  NaCl  which  will  dissolve  is 
360  grams  per  liter  of  solution.  Yet  NaCl  has  a higher  molar  solubility  than  suc- 
rose. Explain  this  apparent  discrepancy. 


3 (c)  The  solubility  of  gases  usually  decreases  as  the  temperature  increases.  Explain. 


[OVER] 


4 45.  An  atom  of  element  “X”  has  the  following  electron  configuration: 

ls22s22p63s23p2 

(a)  The  atomic  number  of  element  “X”  is 

(b)  The  number  of  filled  “p”  orbitals  is 

(c)  The  type  of  chemical  bond  formed  between 
element  “X”  and  chlorine  would  be 

(d)  The  oxidation  number  of  chlorine  in  the 

compound  formed  between  chlorine  and  element  “X”  is 


FOE  ROUGH  WORK 
(No  marks  given  for  work  In  this  space) 


15 

Values 

8 46.  Balance  the  following  equation  by  the  method  indicated.  Indicate  clearly  each  step  used, 

(a)  Oxidation  number  method 

HBr  + H2SO4 > S02  "I-  Br2  H20 


(b)  Half -reaction  method 

Cr207=  + H2SO3 » Cr+3  + HS04-  (acidic) 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


Do  Not 
Write  In 
This  Space 
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Values 
12  47. 
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Name  the  organic  compounds  described  and  draw  the  structural  formula. 

(a)  Organic  compound  Y is  formed  when  a red  hot  copper  coil  is  suspended  just  above 
the  surface  of  ethyl  alcohol,  several  times  in  succession. 

Compound  Y is  called I., ..................... .3M. 

Structural  Formula: 


(b)  Organic  compound  X reacts  with  sodium  hydroxide  to  form  sodium  methoxide. 

Compound  X is  called - . 

Structural  Formula: 


(c)  Two  molecules  of  ethyl  alcohol  are  dehydrated  by  H2S04  to  form  compound  Z. 

Compound  Z is  called  

Structural  Formula: 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


Do  No 
Write 
This  Si 


Values 

10  48.  Define  briefly  the  following  terms: 

(a)  Equilibrium  vapor  pressure 


17 


Do  Not 
Write  In 
This  Space 


(b)  Partial  pressure  of  a gas 


i 


(c)  Disproportionation 


(d)  Free  radical 


(e)  Polyprotic  acid 


I 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[OVER] 
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Values 

8 49.  Below  is  a flow  diagram  prepared  by  a student  after  doing  a cation  analyses  in  the 

laboratory.  Each  of  the  following  questions  refers  to  a section  of  the  flow  diagram 
marked  by  a number.  Refer  to  the  diagram  and  answer  the  following  questions: 


A g%  Hg2 ++,  Al+3,  Fe+3,  K+ 


(1) 


(4) 

I 


(5) 


Flame  test 
Violet 


Red  Brown 
Precipitate  (6) 


NaOH 


HC1  Original  Solution 

Tested  with  K4Fe(CN)6 


(7)  Dark  blue 

No  Reaction  precipitate  (8) 


w 


HNO3 


I (2) 

lite  precipitate 
NH4OH  (3) 


No  reaction  black 

precipitate 


(a)  The  reagent  used  at  (1)  to  separate  the  ions  is 

(b)  The  white  precipitate  formed  at  (2)  could  be 

or 

(c)  When  NH4OH  was  added  at  (3)  the  results 
showed  that  the  ion  present  was 

(d)  The  flame  test  indicated  at  (5)  shows  that 
the  solution  contained 

(e)  The  precipitate  at  (6)  is  probably 

(f)  Since  no  reaction  occurred  at  (7)  the 
conclusion  is 

(g)  The  formula  of  the  dark  blue  precipitate  at  (8)  is 


Do  No 
Write 
This  Si 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


Values 

2 50.  Determine  the  weight  in  grams  of  1.8  x 1024  atoms  of  copper. 


19 


Do  Not 
Write  In 
This  Space 


2 51.  Determine  the  number  of  moles  of  CaC03  present  in  a sample  of  CaC03  containing  90.0 

grams  of  calcium. 


FOB  BOUGH  WOBK 
(No  marks  given  for  work  in  this  space) 


[OVER] 
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Do  N< 
Write 
This  S 


Values 

4 52.  A sample  of  a compound  contains  1.000  gram  of  carbon,  0.167  gram  of  hydrogen  and 

3.170  grams  of  fluorine.  Determine  the  empirical  or  simple  formula  of  the  compound. 


4 53.  Determine  the  number  of  grams  02  in  0.400  liters  collected  over  water  at  29°  C.  and 

634  mm.  Hg  (Vapor  pressure  of  water  at  29°  C.  is  30  mm.  Hg) . 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


Values 

3 54.  Given  the  equation:  Mn02  + 4HC1 


5 55. 


0 0001  6283  004 
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* MnCl2  + Cl2  + 2H20 


Determine  the  weight  of  Mn02  required  to  produce  28.01  liters  of  Cl2  at  S.T.P. 


Do 
Wri 
This  Space 


A current  of  3.0  amperes  is  passed  for  20  minutes  throToS 
fluoride.  What  weight  of  product  is  formed  at  the  ancfc 


2NaF 


2Na  + F2 
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FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this 
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Do  N 
Write 
This  ! 


Values 

4 56.  A student  wishes  to  standardize  an  acid.  To  find  the  exact  strength  a student  weighs 

out  0.215  gram  of  pure  dry  Na2C03  and  titrates  with  the  HC1  solution.  At  the  end 
point  41.3  ml.  of  HC1  has  been  used.  Find  the  exact  molarity  of  the  HC1. 

Na2C03  + 2HC1 » 2NaCl  + H20  + C02 

(Give  the  answer  to  three  places  of  decimal) 


